INTRODUCTION
In the last six decades, productivity growth in agriculture has been considered the essential interest of the agricultural economists due to the increase of the demand for food and raw materials out of the agricultural sector output. The development economists conducted many researches to study the sources of productivity growth of the cross-countries differences over specific periods.
The economical studies in the productivity and development that had pioneer role in investigating the sources of productivity growth in different countries are conducted by Hayami & Ruttan (1970 , 1971 ); Kawagoe & Hayami (1983 , 1985 ; Kawagoe et al (1985) ; Capalbo & Antle (1988) and Lau & Yotopoulos (1989) . Most researches in this field focused firstly on the study of the total factor productivity (Abramovitz (1962); Nadiri (1970); Solow (1957) ; Ruttan (1960) and Griliches (1963) . The studies conducted later focus more on productivity decomposition (Afriat, 1972 , Caves, 1993 , Fare, 1994 , Fare, 1997 , Arnade, 1998 .
While Shephard (1953) introduced the input distance function in the context of production analysis, Malmquist (1953) introduced the input distance function in the context of consumption analysis and developed a standard of living index as a ratio of pair of the input distance function. In the context of production analysis, Malmquist standard of living index becomes an input quantity index. There is an analogous output quantity index based on output function introduced by Shepherd (1970) . Two approaches have been developed: The first approach is partially oriented, being based either on, a) a ratio of output distance function or b) a ratio of input distance function; this approach was pioneered by Caves et al (1982) and called Malmquist productivity index.The second approach is simultaneously oriented, being based on a ratio of output distance function contained in the output quantity index and the ratio of input distance function contained in the input quantity index; this approach is called Malmquist total factor productivity index.
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Arab Univ. J. Agric. Sci., 24(2), 2016 The information revolution that hit all life aspects had an essential role in developing new economical methodologies and allowed more data sets that helped in estimating productivity decomposition in the most recent studies rather than using the old techniques applied with total factor productivity. In the last three decades, the productivity growth measurement literature has been extended from the standard calculations TFP employing production function towards more refined decomposition methods. These techniques, which are based on the Decomposition of TFP index, have been developed that are. Malmquist method becomes the most common approach to measure the productivity growth. Caves, Christensen and Diewert (1982) developed non-parametric perspective to measure the output produced per unit of input. However, Fare et al (1994) developed the output distance function method of Shepherd (1970) .
The studies in the area of growth productivity in agriculture have been conducted for several countries and regions over time courses using different common economical techniques such as CobbDouglas production function ( 
MATERIAL AND METHODS

Research problem
Many of the growth studies in the agricultural sector were conducted to estimate and decompose the total factor productivity index using several methods such as Data Envelopment Analysis. However, most of these studies had some problems in the estimation of this index which led to give unprecise results. The majority of these studies that estimated the TFA index included all the countries of their studies as a one group regardless the big difference between them in the agricultural production values, stock of technology and technical efficiency. Moreover, most of these studies didn't include the capital stock data as a production input in their consideration to estimate the TFA index. Therefore, the current study aims to estimate the TFA index with new prospective to overcome the previous hurdles.
Research objective
The aim of this study is to estimate and decompose the total factor productivity (technical efficiency change -technical change -scale efficiency change) during the period for countries in each group and for all countries as one group.
Methodology
As noted by Kumar (2006) and Collie (2003) , the total factor productivity (TFP) estimation are based on average production function and growth accounting methodology. They assume that a firm is operating on its production frontier, TFP is treated analogous to technical change. This approach use several restrictive assumptions such as Constant return to scale, and Allocative and technical efficiency have to be made. However, some papers use nonparametric linear programming technique to construct the Malmquist productivity index. The Malmquist productivity index was introduced as a theoretical index by Caves et al (1982) and popularized as an empirical index by Fare et al (1994), the Malmquist index has several features: 1-It is a TFP index 2-It can be constructed using distance function, which primal measure based only on input and output quantity rather than prices. 3-The index can be decomposed into technical efficiency change, technical change, and scale component.
These studies use Linear programming as an approach to construct the Malmquist productivity index. This approach has two advantage over the econometrics one in measuring productivity change: 1-It compares the country to the best practice technology rather than average practice technology as it is done by econometrics studies. 2-It dose not require the specification of an ad hoc function form or error structure. 3-The LP approach allows recovery of various efficiency and productivity measures in an easily calculable measure. It is able to answer question related to technical efficiency, scale efficiency and productivity change.
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Malmquist TFP index measures total factor productivity change between two data points by calculating the ratio of the distance function of each data point relative to a common technology. The Malmquist is defined using distance function, which describes a multi-input multi-output production technology without the need to specify a behavioral objectives. Input distance function characterize the production technology by looking at minimal proportional contraction of the output vector given an output vector.
Output distance function considers a maximal proportional expansion of the output vector, given an input vector. Production technology may be defined using the output set, p(x), which represents the set of all output vector (y), which can be produced using the input vector (x).
( ) * + The input distance function is defined on the output set ( ) as:
The distance function will take value that: 1-Is less or equal to one if the output (y) is an element of the feasible production set ( ) 2-A value of unity if the output (y) is located on the outer boundary of the feasible production set ( ) 3-A greater than one if y is located outside the feasible production set ( ) DEA like method are used to calculate the distance measure and Malmquist TFP index measures the TFP change between two data points by calculating the: Raito of the distance function of each data point relative to a common technology. Following Coelli et al (2005), the required distance measure for the Malmquist TFP index are calculating using DEA like liner programming For the ith country four distance functions are calculated in order to measure the TFP change between two period t, t+1, This requires the solving of four liner programming LP problems.
Fare et al (1994) assume a constant return to scale (CRS) technology. This very important in TFP measurement, A CRS technology used in this study for two reasons 1-Given that the analysis involve the use of aggregate country level data. 2-Is applicable to both firm level and aggregate data. This paper uses the Malmquist index method to measure total factor productivity growth depend on Data Envelopment Analysis (DEA) to construct a piece-wise linear production for each year. As noted by Collie et al. (2005) DEA is a liner programming method, which uses data on the input and output of the countries under study to construct a piece -wise liner surface over the data points. The distance between the observed data point and the frontier refer to the degree of technical inefficiency of each country. Data: the present study use the data which drawn from the faostat system of the statistics division of the Food and agricultural Organization in Rome and the statistics division of the world bank. Output: Gross Production value constant million international dollar base year 2005. The value of gross production has been compiled by multiplying gross production in physical terms by output prices at farm gate. Thus, value of production measures production in monetary terms at the farm gate level. Since intermediate uses within the agricultural sector (seed and feed) have not been subtracted from production data, the value of production aggregate refers to the notion of "gross production". The value of gross production is provided in constant terms and is expressed in international dollar 1 Value of production in constant.
Measure the change in output oriented
Input: Labor in agriculture
Economically active population in agriculture (agricultural labor force) is that part of the economically active population engaged in or seeking work in agriculture, hunting, fishing or forestry. This variable refers to the economically active population in 1 As noted by FAO Organization: International Dollar prices are international prices expressed in a common currency that were developed within the framework of GDP international comparisons. The Geary -Khamis international average price are based on prices ( in national currency units) and quantities of 185 agriculture commodities in 103 countries. International prices are useful in computing comparable value aggregates for different commodities groups. International prices are a function of production of the different commodities in different countries, of their national prices and of the exchange rates between national currencies. The Geary-Khamis approach that has been chosen by the UN to define the international prices and exchange rates derived from the data through a system of interdependent equations. In the equation system international prices of commodities are weighted averages of national prices converted into a common currency and weighted by national outputs. Exchange rates are equal to the ratio of the value of production of a given country at international prices divided by the value of production of the same country in national currency.
agriculture. This population is defined as all persons engaged or seeking employment in an economic activity, whether as employers' own-account workers, salaried employees, or unpaid workers, assisting in the operation of a family farm or business. The economically active population in agriculture includes all economically active people engaged in agriculture, forestry, hunting or fishing; this variable obviously overstates the labor input used in agriculture production.
Gross capital stock (constant million USA dollar base year 2005)
The estimate of capital stock in agriculture refers to a value that is attached to the total physical capital capacity available for repeated use in the production of other goods, in existence at specific point in time in the economy of agriculture sector. The estimates of investment in agriculture have indirectly been derived by the FAO Statistics Division using physical data on livestock, tractors, irrigated land and land under permanent crops, and the average prices for the year 1995. These data enabled the derivation of the capital stock in agriculture which is the gross, and the annual change in the latter is taken to reflect investment in agriculture. The FAO Statistics Division has compiled an updated dataset series of capital stock in Agriculture from 1975-2007 using 2005 constant prices as the base year. The dataset on capital stock in agriculture is important for analyzing a number of policy issues related to sustainable growth of agriculture and achieving food security. The dataset has been developed by multiplying unit prices by the quantity of physical assets in use compiled from individual countries.
Time period, Region and Countries
The study use data for the period 1980 to 2007 for 165 countries, Table (1) shows that the agricultural gross production value(Q), labor (L) and capital (K) for these countries, which account for 91%, 96%, and 88% of the world's agricultural gross production value; world's agricultural labor; and world's stock capital respectively. shows that there are 33 countries in group (1); the agricultural gross production value for each country on group (1) is less than (I$ 100 million). Similarly the total agricultural gross production value for those countries in group (1) is estimated to be around (I$ 1.08) billion annually on average which posted the lowest groups of 0.07% of the world's agricultural gross production value during the study period. In addition, those countries on group (1) had 0.12% and 0.11% of world's agricultural labor and world's stock capital respectively on average. On the other hand, Table (1) shows that there are 21 countries in group (8), and the agricultural gross production value for each country is more than (I$ 16 billion). The total agricultural gross production value for those countries in group (8) is (I$ 1143) billion annually on average which posted the highest group of 70.6% of the world's agricultural gross production value during the study period. Also those countries on group (8) had 72.9% and 63.3% of world's agricultural labor and world's stock capital respectively on average during 1980-2007. Table ( 2) shows that 165 countries distributed on 8 regions. For instance, there are 37 countries located in Asia. On the other hand, the total agricultural gross production value for these countries is (I$ 677) billion annually on average, which posted the highest region of 42 % of the world's agricultural gross production value during the study period. These Asian countries understudy posted of 78% and 35% of world's agricultural labor and world's stock capital respectively on average. While the total agricultural gross production value for 22 countries located in Europe was I$ 252 billion on average which posted of 15.5 % of the world's agricultural gross production, those countries under study over Europe region posted of 1.6% and 14% of world's agricultural labor and world's stock capital respectively on average during the study period. Table ( 2) shows that there are 53 countries over Africa region; the total agricultural gross production value for those countries is I$ 115 billion on average, which posted of 7.1 % of the world's agricultural gross production. In addition, those countries posted of 11.7% and 7.8% of world's agricultural labor and world's stock capital respectively on average during the study period. Table ( 2) includes 17 countries located in American Caribbean. As well as, the total agricultural gross production value for these countries was (I$ 7.8) billion annually on average which posted the lowest region of 0.49% of the world's agricultural gross production value during the study period, However those countries under study located in Asia posted of 0.36%and 0.88% of world's agricultural labor, and world's stock capital respectively.
According to Table ( 2) there are only two countries under study in North America. The total agricultural gross production value for those countries was (I$ 213) billion annually on average which posted of 13.2% of the world's agricultural gross production value during the study period. These two countries in North America posted of 0.34% and 14.1% of world's agricultural labor and world's stock capital respectively on average. Source : selected and calculated from FAO (food and agricultural organization), faostat website production value, agricultural labor and stock capital on average over 8 regions and 8 groups in the same time. For instance, Table ( 3) shows that there are 37 countries over Asia distributed in 8 groups. There are (3), (6), and group (4) countries in groups (1), (2) and (3) respectively. On the other hand, Table ( 4) shows that the agricultural gross production value for countries, which located in Asia and distributed in group (1), (2) and 3 is I$ 60, 1416, and 3237 million, respectively.
RESULT AND DISCUSSION
This part of study presents the results of the Malmquist productivity indices for 165 countries, countries are distributed over 8 regions. Those countries also divided into 8 groups based on annual average of agricultural gross value during the period 1980-2007. This paper attempts to estimate the Malmquist productivity indices for countries in each group separately, and for all 165 countries as one group. The results will be presented in two sections, First: The results depend on estimation for countries in each group, Second: the results depend on estimation for all countries as one group. The overall mean of the technical efficiency for all groups is 0.817, which explains that those groups are producing 81.7% of the potential output that could be produced using the observed input. On the other hand, Table (6) shows the mean of the technical efficiency of each group. For instance, group (2) posted the lowest mean of the technical efficiency (0.676), which illustrates that those countries in group (2) are producing 67.6% of the output that could be potentially produced using the observed input. Group (6) achieved the highest technical efficiency (0.950). This implies that the countries in group (6) are producing 95% of the output that could be potentially produced using the observed input.
1-The results depend
( ) ( ) ( ) ( )……………….( ) ( ) ………..…….( ) ( ) ( )………….( ) ( )………….( )
2-Technical efficiency change
The technical efficiency change is affected by two powers, pure technical efficiency change and scale efficiency change. Table (6) shows the overall mean of the technical efficiency change for all groups is 0.992 which implies that these decline in technical efficiency during 1980-2007 by 0.8% annually. The pure technical efficiency change decline due to the decline in scale efficiency change on average (0.9% annually), but pure technical efficiency change (0.1% annually) plays the positive role to improve this ratio. 3-Malmquist total factor productivity change index. Table ( 6) shows the technical efficiency change, technical change, and TFP change in each group. The Malmquist total factor productivity index is affected by two powers, the technical efficiency change and the technical change. Table ( 6) shows that the countries in Group (5) posted the highest TFP growth (11.5%) which is mainly due to the technical change growth of 12% followed by Group (1) which posted TFP growth of 11% due to the technical change growth of 12.3 %, followed by Group (3) which posted TFP growth of 10.5% due to the technical change growth of 11.2 %, followed by Group (6), Group (4) and Group (8). Meanwhile, Group (7) posted the lowest TFP growth of 5.2% due to the technical change growth of 5.9%. Table (6) also shows that the main effect drives the total factor productivity growth due to the technical change. 3-Malmquist total factor productivity change index.
Table (7) shows that the Oceania region posted the highest TFP growth of 10.9% due to technical change growth of 11.7% followed by South America posted TFP growth of 10.2% due to to technical change growth of 10.9 %, followed by Central America posted TFP growth of 10.1% due to to technical change growth of 10.8 %, followed by North America, American Carrabin, Africa, Europe and Asia. Asia has posted lowest TFP growth of 7.6% due to technical change growth of 8.6%.
c. The annual change average Malmquist total factor productivity change index
While 1980-1990 1991-2000 1980-2000 2001-2007 1980-2007 
2-The results depends on estimation for all countries as one group a-Results for groups :
1-Technical efficiency change Table ( 10) shows that the overall means of the technical efficiency change for all groups is 1.014which implies that this growth in technical efficiency during study period by 1.4% annually on average. This is mainly due to the pure technical efficiency change (about 2.4% annually) which played a positive role to improve this ratio. On the other hand, Table ( 10) shows that the scale efficiency change on average is decline (about -0.9% annually) in the same period. Table ( 10) shows that the Technical efficiency growth is positive for all groups except group (7), Group (8) posted the highest technical efficiency growth of 2.8% followed by Group (1) and group (5) which posted the technical efficiency growth of 2.1%,2% respectively, while group (3) and group (6) posted technical efficiency growth of 1.9,1.8% respectively. 2-Malmquist Total Factor Productivity change index. Table ( 10) shows that the measures of TFP change by different groups. The main effect which drive the total factor productivity growth due to the technical change, Table ( 10) shows that the countries on Group (6) posted the highest TFP growth of 17.1% due mainly to technical change growth of 15% and 1.8% due to technical efficiency change, followed by group (5) which posted TFP growth of 16.7% due to the technical change growth of 14.4 %, followed by group (1) which posted TFP growth of 16.3% due to the technical change growth of 13.9 %, followed by group (8), group (2), group (3).While, group (4) posted the lowest TFP growth of 11.6% due to the technical change growth of 10.4%. Table ( 11) shows that the overall means of the technical efficiency change for all regions is 1.014 which implies that this technical efficiency growth during study period by 1.4% annually on average. This mainly due to the pure technical efficiency change (about 2.4% annually) which play a positive role to improve this ratio. On the other hand, Table ( 11) shows the scale efficiency change on average is decline. 2-Malmquist total factor productivity change index. Table ( 11) shows that the overall mean of TFP change for all regions is 14.3% due to the technical change growth 12.7%. Table ( 11) shows that South America posted the highest TFP growth of 18.7% mainly due to technical change growth of 16.6% and 1.8% due to technical efficiency change, followed by a American Carrabin posted TFP growth of 15.2% due to the technical change growth of 12.7 %, followed by Oceania which posted TFP growth of 14.7% due to the technical change growth of 14.7 %, followed by Asia, Europe, Africa. On the other hand, Central America posted the lowest TFP growth of 12.2% due to the technical change growth of 11%. Table (11) shows the main effect which drive the total factor productivity growth due to the technical change during the 1980-2007.
b-Results for Regions:
1-Technical Efficiency Change
c-The annual change average Malmquist total
factor productivity change index 1980-1990 1991-2000 2001-2007 1980-2000 1980-2007 (14) shows the rank of countries in each group in descending order of the magnitude of the total factor productivity changes. column (o2) of table (14) shows the rank of countries in descending order of the magnitude of the total factor productivity changes depend on Estimation for countries as one group
Source: results of Data Envelopment Analysis (DEA) The results which depend on estimation for countries in each group are different from the results which depends on estimation for all countries as one group. For instance, the overall groups means of TFP annually growth posted of 9.1% due to 10% annually growth of technical change which depends on estimation for countries in each group (Table 6) (Table 10) . The overall groups means of TFP annually growth posted of 14.3% due to 12.7% annually growth of technical change On the other hand, Table (7) show that the overall means of Asia TFP annual growth posted of 7.6 % due to 8.6% annually growth of technical change, depends on estimation for countries in each group. While Table ( 11) show that the overall mean for Asia TFP annually growth posted of 14.1% due to 11.6% annually growth of technical change which depends on estimation for countries as one group. Table ( 8) shows that the overall annual means for groups of TFP growth with the estimation depends on for countries in each group posted of 16.9% during 1980-1990,7.2 % during 1991-2000,12 % during 2001-2007, 0.4 % during 1980-2000 and 8.8% during 1980-2007 . Table ( 12) shows that the overall annual means for groups of TFP growth with the estimation for all countries as one group posted of 32.3% during 1980-1990, 3.7% during 1991-2000, 6.6% during 2001-2007,17.1% during 1980-2000and 14.3% during 1980-2007. The results of the estimation of Malmquist productivity indices for countries obtained from the base of dividing these countries to consistent groups were different than the results obtained based on considering all countries as one group. The difference in these results may be due to: 1-Dividing countries based on agriculture gross production value to consistent groups in their labor and gross capital stock is different than treating these countries as one group. 2-The consistency of the countries in the labor and gross capital stock within the same group means that these countries have almost the same level of technology. However the technology levels are different when gathering all of these countries in one group. On the other hand, the results of Malmquist productivity indices in this study are higher than in other studies, this difference maybe due to the following reasons: 1-This study estimated Malmquist productivity indices based on inputs of the capital stock and labor at aggregate level of agricultural production, while most studies used other inputs such as land, labor, fertilizers, machines and livestock ( 1960-1980), (1960-1999), (1961-1985) , (1961-1993), (1970-2000) , (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) . 3-This study estimated Malmquist productivity indices for 165 countries while other studies estimated TFP change for countries between 5 and 111 countries.
For previous reasons, some result of this study is different than those of other studies. 
SUMMARY AND CONCLUSION
In this study we use aggregate level data on agricultural sector during 1980-2007 based on used Data Envelopment Analysis DEA, inputs data (labor and gross capital stock) drawn from the Food and Agriculture organization of the United Nations. This study is conducted to estimate the Malmquist productivity indices for 165 countries, which are distributed over 8 regions. Also those countries divided into 8 groups based on annual average of agricultural gross value. This paper attempts to estimate the Malmquist productivity indices for countries in each group separately, and for all 165 countries as a one group. The results of
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The overall mean of the TFP change in this study during posted of 1.091 due to1.10 technical change based on estimation for countries in each group, while the TFP change posted 1.143 due to technical change posted of 1.127 based on estimation for all countries as one group.
The overall groups means of TFP annually growth posted of 9.1% due to 10% annually growth of technical change which depends on estimation for countries in each group, while the overall groups means of TFP annually growth posted of 14.3% due to 12.7% annually growth of technical change which depends on estimation for countries as one group. On the other hand, this study show that the overall means of Asia TFP annual growth posted of 7.6 % due to 8.6% annually growth of technical change, depends on estimation for countries in each group. The overall mean for Asia TFP annually growth posted of 14.1% due to 11.6% annually growth of technical change which depends on estimation for countries as one group.
The results of the estimation of Malmquist productivity indices for countries obtained from the base of dividing these countries to consistent groups were different than the results obtained based on conceding all countries as one group. The difference in these results may be due to dividing countries to eight groups based on agriculture gross production value, and their labor and gross capital stock. The results are deferent when we take these countries as one group. The consistency of the countries in the labor and gross capital stock within the same group means that these countries have almost the same level of technology, the technology levels are different when gathering all of these countries in one group. On the other hand, the results of Malmquist productivity indices in this study are higher than in other studies. This difference between the results in this study and other studies maybe due to the following reasons: This study estimated Malmquist productivity indices based on inputs of the capital stock and labor at aggregate level of agricultural production, while most studies used other inputs such as land, labor, Fertilizers, Machines and Livestock.also,The time period of this study is 1980-2007, while most studies estimated Malmquist productivity indices covered the periods , (1960-1999), (1961-1985) , , or (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) . Finally, this study estimated Malmquist productivity indices for 165 countries while other studies estimated TFP change for countries between 5 and 111 countries.
